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BE AFEH
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I EIR R B, AG1ERH 5| HTHECEREE SCI 51 30 R0 B sh ik WARE L.

PR 5135 A4k 7K H IRCBase. 1Z2SSEBL T AN 5| FHTHELIhfe. N T RIER] 584
S 5 EE R A I, BRI R st ObjectFactory HEAH 4 1 SA7) 40 FNES 55
NEAEIT G RSB NN G5, HERIAR referenceCounter K # BN 1. 21, (R
TRETEFR MNEAT R BT retain BRECE NG T ASTR B SRS I I 75 290 A
release BRECHIGI FHVHE. SXT RIS TSy 0 B, WU B Bl FH BT AL R EORE TBCH BRI 1)
WAF. BREL retain Fl release W ZUNHEH, 75 W<t il N AAIE R o« (EASVE 2, 04
J R B Az R RS, B ITE T RO R, TR S SRR L, T
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K, HAE retain 1 release BAEL. 41 F TR,

Class A : public IRCBase

{
public:
A();
~A();
void doSomething();
}

void TestFunctionHeap()

{
A *a = SAFE_NEW(“A”); // referenceCounter_is 1

a->retain();

A*b=3; // referenceCounter_is 2

A*c=a; // referenceCounter__is 2

c->doSomethign(); // Temporary pointer does not have to call retain and release.
b->release(); // referenceCounter_is 1

SAFE_DELETE(a) // referenceCounter_ is 0. Destructor will be called automatically.

void TestFunctionStack()
{
Aa;
a.retain(); // This is not allowed.
a.release(); // Thisis not allowed.

}

R HArZg| BRI EIEIAS . 1 P R e IR E T .

R T SR HATE S P RESIVEERT R, AR5 BRI WL SEIU SN e, KA
NG o B A F e BAE 5 1 51 38X G0 20 fd FH % REGISTER_REFLECTION_CLASS 3177
Mo EMS RR SRR AL A R B BB R £ E 5 ObjectFactory [H1HLBIXT . ATAT
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F P el @5t ObjectFactory [ createObject B GR [ — AN E KA N R, JEIT deleteObject
FETER X R 51 X S

SIEEFR BRSNS G (NG, H OB W T B2 RO A A . SR, XL
PR A R T V2 10 #AE, N T IR, 5185 NZAEHLI D 2 IR0 07 in) (1) 75 3K
P A] G2 A7 B R X G 06 2 S 1L ICacheableResouce 1171, CacheManager 1§ FH 745 e AF N B R
BRI .

winterfacee
IRCBase ObjectFactory
= Attributes -
+classMame_:string | IRCBase ObjectFadary SRl inbutes
+ objectName_ : string | = = Operations
+ referenceCounter_ ! 1 + createObiject{classname, obiectname)
= Operations + deleteQbject{objectname)
+ gettiassiame] + findObjedtByName(objectname!
+ getOhiectVame]]
+ getReferanceCount)
+ refesse(]
+ retain)
CacheManager
“interfacas = Attributes
ICacheableResource ;
; ICacheableResource  CacheManager Sl iTEiiE
=l Attributes = + getCurrentCacheSize()
=l Operations 1 1 + getResouce(string key)
+getCachesizereguired) +registerResource(string key, ICacheableResounce™r...
+ setMaxCachesize()
+ updateCache()

3 NEEERERE
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3.1 BHEHE

EventHandler =2 T AbBR 2|15 £ I S o AN 211 #5145 — A EventHandler .
%) EventHandler 7] LN Z /™ EventListener FH -1 Wy 0 57 22 il ¥ 2% 7 A2 (W F 44 H AT,
SIS = KR E . MouseEvent, KeyEvent Fll TimeEvent.

EventHandler

[ Attributes
+listeners_

= Operations
+ zddListenerToBack])

+broadcast()

+ clear()

+ getListenerNum{)
+removelistener()

+ addListenerToFront()

=

EventHandler’| 1

IEventListener

wintarfaces
IEventListener

(=) Attributes
+eventTypes_

= Operations
+getEvent Tipes()
+keyEvent()
+mouseDoubleicE...

Literals

EVENT_TYPE_ALL_EVENTS
EVENT_TYPE_KEY_EVENT

EVENT_TYPE_MOUSE_DOUBLECLICK_EVENT
EVENT_TYPE_MOUSE_ENTE_REVENT

EVENT_TYPE_MOUISE_EXIT_EVENT
EVENT_TYPE_MOUSE_MOVE_EVENT
EVENT_TYPE_MOUSE_PRESS_EVENT
EVENT_TYPE_MOUSE_RELEASE_EVENT
EVENT_TYPE_TIME_EVENT
EVENT_TYPE_WHEEL_EVENT

EventyType | 1

=

IEventListener [Event

n erEvent()
+mouseExitEvent(}
+mouseMoveEvent]
+mouserressEvent(]
+mouseReleas eFvan(]
+onEvent()
+timerEvent()

+ wheelEvent()

= Attributes
= Operations

+ keyEvent()

+ mouseBdtE

+ onEvent()
+ timerEvent(;

MouseEventLitener

+ getEventTypes()

+ mouseDoubleClickEvent])
+ mouseEnterEvent()

+mouseMoveEvent()

+ mousePressEvent()
+mouseReleaseEvent])

+ wheelEvent()

vent()

)

3.2

= =]
1 1

Event | 1

wintarfacss
IEvent
Attributes
+accepted_:bool
Operations
+ secept()
+ getFventType)
+ignore(]
+isAccepted])

KeyEventListener

(=l Attributes

= Operations
+ getEventTypes()
+ keyEvent()
+mouseDoubleCicE.
+ mouseEnterEvent()
+ mouseExitEvent()
+mouseMoveEvent()
+ mousePressEvent()

+ onEvent()
+ timerEvent()
+ wheelEvent{)

+ mouseReleaseEvent])

MouseEvent | 1

MouseEvent

= Attributes
+ action_: MouseActi
+buttonCode_: Mou
+ coord_ tivec2
+ mod_: Modifer

[= Operations
+ accept()
+ action(}
+ buttons()
+ getEventType()
+ ignore()
+isAccepted()
+modifiers()
+x()
+v()

MouseButtons | 1
MouseEvent

[ Attributes
=l Operations

L
TimeEvent

+ accept()

+ getEventType()
+ignore()
+isAccepted()

Bl 5 SN RRAEE

SIS HEE

1

MouseEvent Modifier

KeyEvent | 1

KeyEvent

=) Attributes
+keyCode_:KeyCode
+mod_:int
+pressed_:boal
= Operations
+ accept()
+ getEventType()
+ ignore()
+isAccepted()
+keyCode()
+modifiers()
+pressed()

KeyEvent

KeyCode | 1

HAT, 51— S A AR HLERE 2R 40 : UVN AIHL, BREZAHML, FPS FHALATHERAHHL -
HERAF ML B T DAHbER O B A AT AL AT B AR (1) B I T o H T i 58 30T 7 B B[] 114 Y
EERE, NTIREZ BT, AVIEAR S R 5l A S R B S RE =R, 2 458
A2 1 R A AR LR 2% (5228 XXCameraNavigator) % ) MSG_UPDATE_DATASET
B, AR T IMessageReceiver £ 111535 /it MSG_UPDATE_DATASET [ 5 #0Ks i N 122 7
ST AT T 7R A AR
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DrawArgs

(= Attributes -1
= Operations

Drawhrgs

CameraBase

1

x
CameraBase

= Attributes
+signalCameraChanged
= Operations
+ getFrustum()
+ getMadelviewMatrod)
+ getPosition()
+ getProjectionMatrix)
+ getUpVector()
+ getViewDirection)
+ getViewPort()

ViewPort

= Attributes
+ height_: int
+width_:int
+x_:int
+y_zint

= Operations

Frustum

CameraBase ViewPart
1 1
CameraBase

1

s

1

UVNCamera

= Attributes

= Operations

UVNCamera

UVNCameraNavigator

UVNCameraNavigator

(= Attributes

[= Operations
+ getEventTypes()
+ keyEvent()
+mouseDoubleClickEvent)
+ mouseEnterEvent()
+ mouseBxitEvent()
+ mouseMoveEvent)
+ mousePressEvent()
+mouseReleaseEvent])
+ onEvent()
+ timerEvent{)

EulerCamera FPSCamera EarthCamera

= Attributes = Attributes = Attributes

= Operations = Operations = Operations

EulerCamera | 1 FPSCamera | 1 EarthCamera | 1
EulerCameraNavigator \! 1 FPSCaneraNavigator \! 1 EarthCameraNavigator \! 1 ‘_ ______

(= Attributes
= Operations

EulerCameraNavigator

+ getEventTypes()

+ keyEvent()
+mouseDoubleClickEvent)
+ mouseEnterEvent()
+ mouseBxitEvent()

+ mouseMoveEvent)

+ mousePressEvent()
+mouseReleaseEvent])
+ onEvent()

+ timerEvent{)

+ wheelEvent{)

FPSCaneraNavigator

(= Attributes
= Operations

+ getEventTypes()

+ keyEvent()
+mouseDoubleClickEvent)
+ mouseEnterEvent()
+ mouseBxitEvent()

+ mouseMoveEvent)

+ mousePressEvent()
+mouseReleaseEvent])
+ onEvent()

+ timerEvent{)

+ wheelEvent{)

.
EarthCameraNavigator

(= Attributes
[= Operations
+ getEventTypes()
+ keyEvent()
+ mouseDoubleClickEvent()
+ mouseEnterEvent])
+ mouseBxitEvent()
+ mouseMoveEvent)
+ mousePressEvent()
+ mouseReleaseEvent()
+ onEvent()
+ timerEvent{)
+ wheelEvent{)

Frustum

= Attributes
+buttom_ : float
+ camPos_ : vec3
+ farPt_: vec3d
+ far_: float
+ left_: float
+ nearPt_: vec3
+ near_: float
+ normals_[6] : vec3
+ right_: float
+top_:float

= Operations

+ containPoint(}

simarfaces
IMessageSender
= Attributes
+messageHandler_
[= Operations

+ wheelEvent{)

pr——
IEventListener

Bl 6 LHISHRREKE

3.3 Ll REH

FI 55 R AR Ak K E [ — 42 1 ISceneObject. FIT A 3755 R o> N : AT HI% RAIA
A% % . RnderableSceneObj - 11 57 i | OpenGL XI55 %x i . i NonRenderableObj
SEFTA AT HIN RIS, FE A 1@ HEHFIE L, W RenderableObjGroup 251 T-14
ZAA LN RALE—E AN TR RIS sleep Fl awake BRI 50 RIPIRES
W7 56 Gl BN BERRCIRAS , 225 —MWiHZ T SO A S8 8, 5 K 2 F update
bR ERCE T I B



DrawArgs Frorr i £ sinterfaces
DrawArgs Scene Seene iR IRCBase
= Attributes -| & Attributes i = Attributes
1 1 1 IsceneObject
[= Operations = Operations B Attributes + dassName_: string
+addObject() +name : string + objectName_: string
+ getClassName() +sleeped: hool +referenceCounter_
+ getObjectName() . ——1> = Operations
= Operations
— + getReferenceCount() £ ini +gettiassiame]
FBO + release() Scenelbject +$ff y + getObjectName)
FBO Scene + removeallObjects() I . a’p te) +getReferenceCounty)
& Attributes = + removeQbject() +I:fak‘;") +release()
1 1 it
Operations + render() + retainf)
+ retain{)
+updatel
1
! I
1 1
RenderableScene0bj NonRenderableSozneObj
[=) Attributes = Attributes
[=] Operations [=] Operations
. + getClassName]) + getClassName])

[ Literals RenderType + getObjectName() + getObjectName()
RENDER_TYPE_OPAQUE_2D + getReferenceCount() + getReferenceCount()
RENDER_TYPE_OPAQUE_3D +init() Linit])
RENDER_TYPE_TRANSPARENT_2D + release() + release()
RENDER_TYPE_TRANSPARENT_3D + render() + retain()
RENDER_TYPE_VOLUME + retain() +sleep()

RenderableScene0bj +sleep() + update()
7] *tveed +wake()
+ update() ;
+ wake() "}
A
A Scene0ObjGroup
T T F
| | | | = Attributes
Mesh Polyline PloylineArray Streamline =) STETICE
+addChild()

(=) Attributes (=) Attributes (=) Attributes (= Attributes * remnveAII.ChlldrenO

+removeChild()

= Operations = Operations = Operations = Operations

| | | | |

StreamlineAmay Arrow3D Arrow3DAmay UserFacingText UserFacingTextArmay
[= Attributes [= Attributes [= Attributes [= Attributes [= Attributes

[=] Operations [=] Operations [=] Operations [=] Operations [=] Operations

[ [ 1

UserFacingIcon UserFacingIconAmay CubicVolume SphericalVolume

= Attributes = Attributes = Attributes = Attributes

= Operations = Operations [= Operations = Operations

B 7 GHAREIRERAEE

3.4 HEEH

VS AR 32 T, R R e T R . T R T R R 2R 2 s R T
ImessageSender. T Ny B R A ZNSEI#2 1 IMessageReceiver. MessageHandler 7 %:
oM FRIEES.
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vinterfaces

IMessageSender

= Attributes

+ messageHandler_

= Operations

IMessageSender

1

wintarfaces
IMessageReceiver

= Attributes
= Operations

+onMessage(MessageType Messages..

MessageHandler

= Literals

MSG_TOOLBUTTION_CLICKED
MSG_UPDATE_DATASET

MessageType | 1

MessageHandler | 1

=]

= Attributes

+instance_
Operations

+broadcastMessage(MessageType, MessageSender)

+ instance()

+registerMessage{MessageType, IMessageSender, MessageReceiver)
+ unregisterMessage(MessageType, IMessageSender, MessageRecsiver)

3.5 HEBRFEEH

SO PR R A ST SOOI . AR BRGEAE . SRS AE NS RAF I 5%
S AT A7 Al — SV A S RAIRE 2 DN EOEN R, A AU B 88 2 IR (R AN S0 S
PRI RIGEE, RGNS T A AT BSOS, W 2R release BR%L
BRSO 5 T s .

R AR RS E]

CacheManager\Ll

CacheManager

TextureManager,

TextureManager

= Attributes

+ textureCache_
= Operations

+ createFromfile()

+ createFromMemory()

+instancel)
+registerReader()

+ createFromFileWithoutPath()

1

CacheManager

= Attributes
= Operations

+ getCurrentCacheSize()
+ getResouce{string key)

+registerResource(string key, ICacheableResource® r

+ setMaxCacheSize()
+ updateCache()

TextureManager

1

TextureReader

TextureReader, |, 1

TextureReader

(= Attributes
+ extensions_
+ name_

= Operations
+ createlD Texture()
+ create2D Texture()
+ create3DTexture()
+ getMame()

! + loadTexture()

Texture

vincerfacen

[=) Attributes

ICacheableResource
L | = Operations

ICacheableResource

1 + getCacheSizeRequirect]

1

i

TextureReaderT...

= Attributes
= Operations

[= Attributes
= Operations

TextureReaderDevil

=]

= Attributes
+ arraySize_
+bytesPerPixel_
+dataType_
+dimensions_: vec3
+ filename_
+filterMode_
+format_
+id_ 1
+internalFormat_
+pixels_
+type_
+wrappingMode_

Texture

Texture

Literals

TEX_FILTER_MODE_ANISOT...
TEX_FILTER_MODE_LENEAR
TEX_FILTER_MODE_MIPMAP
TEX_FILTER_MODE_NEAREST

TextureFitterMode | 1

= Operations
+ hind()
+ destroyPixelDatal)
+disable])

1

TextrureWrappingMode

+ downloadTexture()

+ downloadTextureToBuffer)
+ enable()

+ getCacheSizeRequired() a8
+ getClassName)

+ getID()

+ getObjectName()

+ getReferenceCount()
+ release()

+ retain()

+ setBPP()
+uploadTexture()

9 YERRIFERIRR

AEATT MG S A R E R SR, A TSy, Bl E@EE M TextureReader 523130
RGOS A . S P TR AN GO BEJER ,  TextureManager T55G231E Cache
HERIZLOE, MRZEECAAES BT, WEERENZSEEN R THP: RN EE,
VU3t 7 i A 1 VR I SO S, IR e A UL I SO s, FF IR % s s SO
HOINERSCREAE, IR RAE TR, MR N R R R, R AERMSEEAE Cache

8

Literals
TEX_WRAP_MODE_CLAMP

TEX_WRAP_MODE_CLAMP_TO_B
TEX_WRAP_MODE_CLAMP_TO_ED...
TEX_WRAP_MODE_MIRRORED_RE
TEX_WRAP_MODE_REPEAT
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HyE 3 T RV 1] . AR TextureManager 12 18] [ SUA A7, FoR B B
A I T

void TextureTest()
{

// Loading texture. Reference counter will be incremented automatically.

Texture* tex = TextureManager::instance()->load(“test.png”);

if (0 ==tex) {

return;
}
tex.retain();
// do something else with this texture
tex.release();
tex =0;




User TextureManageEl Cacheﬁanage@ TextureReade@ Texture @
registerfeader
load
»
>
getResouce
-
<<NULL=>=
< <createx>
<<returnz>
loadTexture
»
>
setName
»
<<returnz=>
setDimension
<<returnz=x
setBPP
»
>
<<returnz=>
setDataType
<<returnz=>
allocate
>
<<returnz=x
readPixelData
setPueData
»
>
<<return=>
createTexture
destroyPelData
= .
<<return=>
<<returnz>
registerResource
.
<<returnz>
<<return=>

X

X

X
10 SR FREIRRIRIZITHLE

10
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3.6 EOBREFEH

SIEA TR T GLSL FIE (8% . SO0 BYRE BB, 1 Z Rt R 35 o a8 S
GWH A (. “testvertttest.fraght”) YEN Cache M AE LA AH [F] 5 (O 2872 # 72 N £
HAE—mE L,

ShaderProgram E—

o Literals = Attributes I.[(acheahleResnuroe
SHADER_TYPE_FRAGMENT_SHADER +id_:Glunt  f-——————1 | B Attributes
SHADER_TYPE_GEOMETRY_SHADER +ignoreError: bool [zl Operations
SHADER_TYPE_WERTEX_SHADER +isLinked_: bool + getCacheSizeReguired]

+shaders_ : Shader
ShaderType | 1 = Operations
+ activate()
i inti CacheManager
ShaderObject | 1 + activate{GLintid) oc
i + attachShader()
Shader + deactivate() = Attributes
+ deactivate(GLintid) = Operations
= Attributes + deattachShader() + getCurrentCacheSize()
+ filename_ * deattac.li'ljshaderByT).-'peO + getResouce(string key)
+id_ + getAttri ui.:ateLoca.honO + registerResource(string key, ICacheableResource™r...
+isCmpiled_ + getCachesizeRequired]) + setMaxCacheSize()
+aetCurrentProgram{)
+shaderType_ + getCurrentProgram + updateCache()
+source_ ShaderObject  Shader + QEtID(lz ©
i +getlinkerlo CacheManager’|" 1
= Operations 1 1 + getReferenceCount() 1 | CacheManager
+ compileShader() + getUniformLocation)) ShaderProgram
+getCompileLogl) +isActivated()
+ QEtSD"”'CSD +linkProgram() ! 1) ShaderManager
+ getTypel + load(filename)
+isCompiled() + load{vert_file, frag_file) SR
+ loadSourceFromFile() + rebuild() -
+ rebuildFromFile]) + rebuldFromFile() [= Attributes
+ release() = Operations
+ retain() + create(filename)
+ setAttribute() + create(vert_file,fra...

E 11 SR IEFERRR
EInEasi SRS, 4 AR AR P IR BEARSR A JE T A7 ML) BRI 8 B 0 el R 1
R4y - ShaderProgram 15 ] 41 5E 2 /N & EL i SEG . Shader X N BAKIE gy, anTibiE &
[ FBEOS. UTEARS.

11
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User Shaderﬁanage&l CacheManageLr!I ShaderPro-grarm Shader @
load
N
getResource
<<MNULL>>
e mm - —— =
<<creates>-
_______________________ >
<<returnz>
load
>
<<creates>-
————————— =
<<return=>=
L
loadSrouceFromFle
—
<<returnz>
| S —— | |
uploadSource
<<return=>=
compileshader
e
<<return=>=
attachShader
linkProgram
<<returnz>
registerResource
<<returnz>
- — - ==
<<return>>

B 12 myBERF[EF

3.7 MELFIHR

RIS, AP el@a g i g, NitlEesSHeER, IR E 25
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EHX R BEBDOEMMIIFEAER, FRNERREHEST . FNNZEIaN 35,
i 2 I R B Y R X I o G AT R - Sort BRI SERE B A R 2 I
FHAEA R B 2 R REAT 202K, X A —RI P 22 D6 SRS P Se AT HERY . RAR4H
Tl SR G PR SR BT S0k

User Scene @ DrawmgArgf!I Scenedbj

<< createx>

<<create=>

<screate=>
<<return>>
=
addScenelhj
sort
L
<< return: >
S

X X X X

13 #WELHIHRITIZ

BNE HPFHAS

1) GUI SR E R KRR 2T Qt 19 Ul ARG ZEAR S 451 Ul ST
T at (AP SR LE E Q HTE R, 051 #ERM vl TR E GUIManager
13
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5o

GUI TLE 24 517 st B FL28 2K, GUIManager 5 update F1 render B BCEIG 4% 8 H .
HEG, /AT =4 Ul t&. BIITE GUI RN HIFE a4k 2 5T .
GUI JEZ AT 4k 2K E AN [ 1 s 18] 1 W 2% 5 % o o 2 (90 O o i ) 8 6 5 o 20 SIZ B 42

IMessageReceiver .

wintzraces
GUIManager N IRCBase
“| = Attributes
[= Attributes + className_: string
=20 ti = + objectM st
perations T objectName_: string
+addGUIElement() + referenceCounter_
+getClassName() O Attributes = Operations
+ getObjectName() - + getCiassiams]
wintarfacer + getReferenceCount() =/ Operations + getObjectiams])
IMessageSender +init() + getReferenceCount])
- + release() DrawArgs | 1
[= Attributes +releasef)
+messageHandler_ * renc!er() + retain()
R + retain{) i .
(= Operations + update() IGUIObject | 1
i wintzrfaoes
GUIManager'| 1 IGUIElement

IGUIElement | 5 Attributes
! n | & Operations

Toolbutton + 2ddChildObject)
N + it}
o Attributes | T T oo oo oo TTooTo T o Tl =1+ renden)
+ signalClicked_ +updata])
= Operations P

+addchildobject) X
+ getClassName() T T T T T T T TS T T T T s
+ getObjectName()

1
+ getReferenceCount() Toolbar
+init) Toolbutton Toolbar.
+ release() 1"' = Attributes
+ render() "
+ retaing) = Operations
retain
+ addChildObject]
+ update()
+ getClassName()
+ getObjectName()
+ getReferenceCount{)
+init()
+ release()
MouseEventLitener + render()
1 + retain()
+ update()

E 14 5IE8REH GUI TREE
BT at A TR EEA T2 A ARG R, GLCanvas 572 AT A 21| 1) % %
R N T SEBLHIR ALK S, ThreadRenderer W5 T RE— AN T ) 22 1 26 55 .

14
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e MainWindow
= Attributes = Attributes
= Operations = Operations
+addObject() +addCanvas()
+getClassName) 5
+getObjectName() Mainwindow’|* 1
+ getReferenceCount()
+ release()
+removedllObjects])
+ removeObject() GLCanvas | n
+ render() ThreadRenderer
+ retain() Scene GLCanvas GLCanvas
+ update() 1 1 = Attributes
= Attl'l'?ut@ =l Operations
+aul_ GLCanvas ThreadRenderer +initGLY)
Tscene. >+ paintGLY)
= Operations 1 1 +run()
+ getDrawArgs() + start()
+ getGUIManager() + stop()
GUIManager GUIManager GLCanvas : i?:éig?:ta:;%ero + swiapBuffer()
1 1 + unlockGLContext()
2 Attributes
= Operations GLCanvas | 1

+addGUIElement()
+getClassName)

+ getObjectMame()

+ getReferenceCount() .

it = Attributes

+ release() + listeners_

+ render() [= Operations

+ retain() + addListenerToBadd)
+ update() + addListenerToFront()

EventHandler

-

EventManagement::EventHandler

+ broadcast)

+ clear()

+ getListenerNum()
+ removelistener()

& 15 EF Qt 8 Ul RELEHE
Y H P IHEPAT S RILARR, B e TR ERI R & B 781, RJEWI454 OpenGL fit
B, BEEHNSHg s, R EHMet sl LARTER, &a KRB IFRBERIN B
B, BARRAEW T BN,
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GLCanvas @ ThreadRe ndere&l Scene @ GUIMa nam:r!I
run
lockGLConted
<l
4
<<return==
__________________ "‘_:;.
initGL

o

update
<<return=>
render
-
>
<<return=>
{ ________________
update
-
<<returnz=
render
>
<=returnz>
swapBuffer
o
-t

A

16 LLHI 2SI THLE

BHhE BHERS

BTV R B AThEe, UMESE =7 B | SRR RSBl IR IF &k . T E
175 L% 11 IPlugin. PluginManager 11 51 \B3s e Homakddity, SOt e Az R, Jf
SRS FER LA, 55 V1A TE 1«
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winterfaces
IPlugin
[= Attributes
+ compatibleVersion_
+ copyright_
VersionString +license_
+ name_
=] Attributes Versiongring TPlugin + pIuginVErsiol?_:\-’ersionSt'ing
} 0 7 -] + vendor_: string
= Operations :
= 1 1 | & Operations
+ getMajorMum() .
+ getMinorMum{) + imitl)
-~ -
+ getPatchNum() + shutDovm] PluginManager
+ getString() )
IFlugin | n )
+isCompatibleWith(Versio_.. g = Attributes
tinstance
= Operations

PluginManager

1 +loadPlugin{)

+ loadPluginsFromDir()
+ unloadallPlugins()
+unloadPlugin{)

B 17 #lhfrZR5KE

BAE MERSR

6.1 M RGENAHTHR

W28 R 40 EE NP KR PR HEE AR A W 2@ RS 518 (VisNG) FIH P (e 2T
NSRRI RS, KB R Master 15 53D

18 F2 BLE I W 2 R4 ) IR S5 AR H B UR R B K . H AT, RS AL A BEIE T 07 1
FLFEIET Hitp PR HIBEIRE T EANEE T Socket 1815 T H IR N AU

T P AT DLIE S 5 3 (0 I 28 R 5 5 b TiE s, dEmsdl ol 8 nisit. RARads.
P el 2% R G AR IASTE B IR AR 22 IR Ui S EOR AR DRy, P el K
AV JE 2 5] 1) X 24 28 4 S I X 2 i A A5 P B R A
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Request
HTTP
Resource

Engine
Request
Socket

Resource

Setup
Rendering
Enviroments

Change
Rendering
Configurations

& 18 ME RGN R

6.2 MERZBEBEMIT

NetworkManager & — 54125, H T M5 2 M HEFRERMAE — U1,
HttpDownloader X3 E: 41 57 N T Http WX I YR, TCPSocketDownloader N 3= % H T
N7 TCP I R #% K. CommandlListener 1T WiV AfEAT FH P % B & Fh 5| ¥T7M’E T4

Can: IRz HlRAE, BN 2R 2 H S EE), R R SR ar 2 H K
WA, A R G0 B2 B 51 BRSO 7 I oK
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NetworkManager

= Attributes
+instance .Netu.r.'u:u rManager

I —

MNetworkManager

1 | =/ Operations

1
+ downloadByHtp() H
+ downloadByTCPSocket)
+ instance{)

NetworkManager /| 1

HttpDownloader | 1 TCPSocketDownloader | 1 CommandListener §j| 1
HttpDownloader TCPSocketDownloader CommandListener
[= Attributes = Attributes = Attributes
[=l Operations [= Operations =l Operations

+ download(url, save fil... + download(address, port) + listen()

& 19 MERGEE

FLE FFERG

s RGO BESCFPrA SEA R R . I Bl Xt R4k H  IDataObject .
N T SRR SO 2 AN ERRE B0 R (83, R T BRI o AR BN K i )
X RIGAI AL RPN A BRI G i R R S E
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o N Zaams
XRFZ T AL & T
JEn—
cheableResource
L] ICacheableResource
(= Attributes
= Operations :
+ getCacheSizeRequiredt) CacheManager | 1
‘T [ Attributes
JE—— = operati
= Literals IDataObject Pl = Attributes
DATA_TYPE_ANOTATION = +getCurrentCacheSize() CacheManager DataManager | stance
DATA_TYPE_DIRECTED_GRAPH DataType IDataObject - rbutes +getResouce(string key) 1 1 | 2 Operations
QOperations + registerResource(string key, ICacheableResounce™r...
DATA_TYPE_DOCUMENT s . ) .
DATA:TYPE:SCALARFIELD 1 1 + getActusiMemory Szl + setMaxCacheSize() : :gﬁgﬁo biect(string, IDataObjed)
DATA_TYPE_UNDIRECTED_GRAPH +getDataTypel) + updateCache() + instance()
DATA_TYPE_VECTORFIELD + imit()
+refeaseDatal)

RIEZRGKE
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BN\E WFERG

HAET, 5IZrE Myt SR AR =0 . msE. BRI eH 5k A
CML (http://cmidev.net/) . N TIEVERMEMERI AT ELME, 752 typedef X O RAURIE
BEMTEN M4

BILE WEARS

512X H AngleScript (http://www.angelcode.com/angelscript/) £ N[ AL IAE 5 1)
FERT ANPIAT 51 2

o~ ScriptEngine

= Attributes
+instance
= Operations
+ excutescript(filename)
+ excutescript{sourcecode)
+ init{)
+ instance()

+ registerGlobal Functon()
+registerObjectTypel)

21 BIZARRRATANITSIEEKE

21


http://cmldev.net/
http://www.angelcode.com/angelscript/

SRR 2 20 (AT LT 6 i

fi% A: ZRIEALTE

RIFEIMTE T E S H Google AKX C++4mfEEisk, WA A A Z AT 2% HAE
28R (http://google-styleguide.googlecode.com/svn/trunk/cppguide.xml) o

AR AANE

KNG A XA 4
PR SR AR /NS AR 3, Fe VR R RISER AR 1 e, RERRAHS .

fFF #define WEEE5H
Bt A Sk SC A @b 20K F #define M G 1% SCHF#E 2 KA S . 59 4 2 21 E M
<PROJECT>_<PATH>_<FILE> H_o 1" src/math/vector.n” T EE % FH LA T % 5E e
#ifndef VISNG_MATH_VECTOR_H_
#define VISNG_MATH_VECTOR_H_

ttendif

JRAT e A5 A 1A T 7S B
N T L % 1 JC L B tinclude (. Ak SCHF A 853 22 1A Sk SR 2 B 2 18
R, WG R E]D, TR B AT .

RESHNF: TRASERERHSH
PR, RIESERMASHEL RERMASE, HJa2mBMER S

#include JBUF: SoR SO0, R RGPS
FE S SCAF AN SO o GRAE T 7 R SOCHH et s, SRR 91 RGeS AF

1 P ST

74 ZE AR TE

AR FPARS AU T — A5 E B e 44 S0, dn 44 A5 A P ZOR AN 8 4. 2k
SCAH RS SCA 75 2 37 WA FH i 44 25 T o Sl FH s o 2008 0 i 44 225 () U5 o) R PP A o 2 451 e
TN
// in the header file
namespace myspace {

class TestClass {
public:
void do();
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}
}

// in the source file
namespace myspace {
TestClass::do() {

}
}

// for use
// using namespace myspace; // This is not allowed.
myspace:: TestClass *a = new myspace:: TestClass();

BAZENRH
BN A R A R O AR B 5 Sl 44 2 1Al v, A FH IS a3 i 44 23 ()R AT U7 1) o G T 49
A R
namespace myspace {
float PI = 3.14f;
void testFunc() {

}
}

printf(“%f\n”, myspace::Pl);

REBAENHSEREE GRIFREFFEED. NA#SEREEFRR AL TR
LN

AR B e RHERAT W46 4

N T ORIEAR B ERBEWIAa AL, R B ORIUEE SO RN AT W) aR e . W R IR
int cnt;
cnt=0; // Bad — declaration and initialization are separated.

intecnt=0; // Good

JRTT R G I B X R A R
WA AR R AN, H W S AR IR X R, ISR X G B IR P B T4
PRl s 5 P 51 B FREHE VR S, R REIE RASE R k. S B s«

void testFunc(TestClass a) { // This is not a very good option, a temp object will be created

23
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void testFunc(const TestClass& a) { // Good

FA AT

& BTG

SR TRE G R 2% ()RR BOZ B T Rt ek S o s A A R AT A8 4 SR T A A
AR, WA A IR 0 20 2 B 2 T 2 A I R 35— 3. a0 M I o
// in the header file
class TestClass : public BaseClass {

public:
TestClass();
virtual ~TestClass();

int count_;
float length_;

// in the source file
TestClass::TestClass()

: BaseClass()

, count_(0), length_(1.0f) {

}
TestClass::~ TestClass() {

R B HAt A I iR A, DR R MR i — D BRIA G B, Skt A L2 T AR S AL ER
MG R a0 TR
class TestClass{  // No constructor exist. It is forbidden.
public:
void do();

class TestClass {
public:
TestClass();
~TestClass();
void do();

24
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B A S 5 P VUM 3 R BB 4 A 47, T3 U M DISALLOW_COPY_AND_ASSIGN
221 E 2 PR AR TR HEERINFE VUK o ORI (B R A F A o 0 N A9 P
// A macro to disallow the copy constructor and operator= functions
// This should be used in the private: declarations for a class
#define DISALLOW_COPY_AND_ASSIGN(TypeName) \
TypeName(const TypeName&) {} \
void operator=(const TypeName&) {}

// used in class TestClass
class TestClass {
public:
TestClass();
~TestClass();

private:
DISALLOW_COPY_AND_ASSIGN(TestClass)

TRAEFTA 7 RARR N public 4E4& 53K SR BRBOL 2 RE o0 £, A 216 AT
virtuale BIRT 87 EV7 SRR B AR R, THIHEL T protected U5 BT«

TEFRIFE B SR ARAIE, public AR R BRELTE S AR, protected BRELIXZ, protected
A private Jil A AR BB BRI . O TARRD IR AT, T ORATE BRSCEE 75 B SO H 30 AR s
AR SCA b B IR DR — B a0 R BT s -
class TestClass {
public:
TestClass();
virtual ~ TestClass();

void perform();

protected:
void run();

private:
intnum_;
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GLEZY R

s s |
A R4, M, REFLIRA LIRS, B8 — Lo m U 4 AR )
A5 IR
int num; // Good
int n; // Bad

int error_count; // Good
int err_cnt; // Bad

e yith
LEEZE SN~ (ol NN V@i DV 7 SIS R Tl = R 22 & 3 N T U 2 B N 12 (BB N
IR
class HttpRquest { ...
struct UserIinfomation { ...

typedef std::vector<int> UserlD;

enum ObjectType { ...

R4
PR R AR B /ING IR T I A e . R A B AR B 45
BRI — AR Qs B pTR

int user_count; // local variable

class TestClass {

int user_count_; // member variable

struct Userinfomation {
int name;
int user_id;

void testFunc(int num_errors) { ... }

HRWA

W &Y RAKRE, A FRISENERRF. AT 5ZEHITXS, HEA0E T/
W Ko Q1 NI TR :
const int K_DAYS_IN_A_WEEK = 7;

R4
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PR A 38R B R A ECE RARB iR, A RV A mTE N R . 3 1 E R AN
5. FrA AR R AE setters Al getters #EATV IR« 40 R4 TR
void sendRequest() { ... }

class Player {
public:
Player() {}
~ Player(){}
void goForward();
void shoot();
int getAge() { return age_; }

private:
int age_;

e itl g
MERT LR . HUj I RE RIS I, AFFEN KR . H5FE
PR (BHAE) FNH. HOPIENE—MEME. W N IR
enum ObjectType {
OBJ_TYPE_POINT =0,
OBJ_TYPE_LINE,
OBJ_TYPE_MESH,

|3
T
TR AR RS . Rk 2 e R, FONEARRA, ff &3t
TS IR LBl = A ik . ORI an T
#define SAFE_DELETE(p) ...

#define P13.14 // Not recommended. Global constant is recommended.

B IR RE G — PR RS, /) T /% %/
KT
BT A TR 22K B, 4 B T DA PR R 7

// Iterates over the contents of a GargantuanTable. Sample usage:

// GargantuanTablelterator* iter = table->Newlterator();
// for (iter->Seek("foo"); liter->done(); iter->Next()) {
// process(iter->key(), iter->value());

27
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/)
// delete iter;
class GargantuanTablelterator {

RBER
NI A RBL AR L LB RE. S8 MUREME. QR EIs:
/*

* Return the sum of given two int variables.
*

* @param v1 The first input parameter.

* @param v2 The second input parameter.
*

* @return The sum of v1 and v2.

*/

intadd(int vi, intv2) { return vl + v2; }

BRI
AT B A TR INERE . TERREORAE MBI B L1782 4T . W N HIFR:
// The number of errors
int num_errors;
string name;

ARG IR
AR
// Divide result by two, taking into account that x
// contains the carry from the add.
for (inti=0; i< result->size(); i++) {
X = (x << 8) + (*result)[i];
(*result)[i] =x>>1;

X &=1;
}
BATTERE
DoSomething(); // Comment here so the comments line up.
DoSomethingElseThatlsLonger(); // Comment here so there are two spaces between
// the code and the comment.
{
DoSomethingElse(); // One space before line comments normally.
}
SRR
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bool success = CalculateSomething(interesting_value,
10, // Default base value.
false, // Not the first time we're calling this.
NULL); // No callback.

RAMTE

(ERS
REAEANR SR B2 MG DL N REB 5258 —ATACS, TR IHEAT AT -

AR
BEE IR G0 A ROR AR B O 4 DAk

BR &R B AN E
RERIERBOREME. BB MSEHFEE AT, WRKK, &S8R 0N Fos:

ReturnType ClassName::FunctionName(Type par_namel, Type par_name2) {

DoSomething();

ReturnType ClassName::ReallyLongFunctionName(Type par_namel, Type par_name2,
Type par_name3) {
DoSomething();

Bt el
WIS A 56 4 R AE— AT, AT HHRIAT . AR F T

bool retval = DoSomething(argument1, argument2, argument3);

bool retval = DoSomething(averyveryveryverylongargumentl,
argument2, argument3);

bool retval = DoSomething(argument1,
argument2,
argument3,
argument4);

FAEA]
A s AR R K HE 5 3 T A, B R — 2B 0) . 8 ARSI Fos
if (condition) {
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}
else if (...) {

else {

TEI L FEIEH)
PSRBT RHE S AT 4% A, B R AR A . {8 FHFE I an T
switch (var) {
case 0:{ // first case

break;

}

case 1: {

break;

}

default: {
assert(false);

}

while (condition) {
// Repeat test until it returns false.

}

for (inti=0; i < some_number; ++i) {

faEt A5 A
FREFFF G| IR SR A M. T FR:
X=*p;
p = &x;
X =LY;

X = r->y;

char *c, *d, *e;

const string &str;

char*c, *d; // not allowed
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